The purpose of the current study is to explore the predictors of the Diploma Program scores in biology to resolve the dilemma regarding which international school curriculum is better to prepare students for the Diploma Program. A purposive sample of 135 high school students was drawn from a private international school in Turkey. Data was analyzed with a multiple regression approach. A statistically significant and relatively strong relationship was found between the Diploma Program scores in biology and the International General Certificate of Secondary Education science exam scores.
INTRODUCTION
In today's globalized world, the competencies that an individual may gain from international education are more important than ever. One of the arch institutions that provide students with opportunities to develop such competencies is the international school (Walker, 2012) . International schools are worldwide, offering a K-12 education to a highly-mobile group of students (Lee, Hallinger, & Walker, 2012) . Several researchers describe international schools as unique places of learning and teaching with respect to their student and teacher populations. These populations come from different cultures to meet and work for a common purpose (Hayden & Thompson, 1998) . Despite their differences, international schools continue to inspire national school systems by their well-rounded education, which is known to combine pedagogical, pragmatic and idealistic approaches to teaching and learning (Hill, 2012; Roberts, 2003) . Today, an increasing number of national schools in the United States, Europe and in other parts of the world attempt to adapt the curricula implemented in international schools.
Mainstream International Curricula
There are two mainstream curricula used in international schools: Curricula developed by the International Baccalaureate Organisation (IBO) or those developed by Cambridge International Examinations (CIE). The policy makers, curriculum designers, and researchers who are affiliated with the IBO, contribute to the development and quality assurance of a variety of subject courses and assessment schemes for international schools around the world. At present, over 3,400 schools follow their programs, which are recognized by over 2,000 universities (IBO, 2013a). There are three IBO programs, specifically designed for each grade level: the Primary Years Program (PYP), the Middle Years Program (MYP), and the Diploma Program (DP). As a highly popular senior high school program for students aged 16 to 19, the DP is organized around six different subject groups. The students enrolled in the DP can choose standard level (SL) or higher level (HL) courses within these subject groups (IBO, 2013b) . Because the IBO programs are designed with the holistic approach, the outcome of the programs is externally evaluated at the end of the DP. Second widely used curriculum at international schools is developed by Cambridge International Examinations
International Curriculum Context in Turkey
According to the IBO official statistics, there are 43 schools that implement one or more of their programs. Of those schools, 30 of them offer the DP and seven of them offer the MYP. Including two schools that are authorized to offer all three IB programs, there are three schools in total that offer the MYP and DP in sequence (IBO, 2013c) . There are at least 15 schools in Turkey listed as Cambridge schools in CIE website; however, information regarding the exact number of schools that implement the IGCSE is not publicly available (CIE, 2013) .
Coordinated

Science and Biology in International Curricula
Students can choose either the SL or the HL biology as a DP science subject group course. The biology course is studied for two years in grades 11 and 12. At the end of the course, students sit an external written examination, in which they answer multiple choice, short answer, and extended answer questions. Student responses are marked by external examiners and scores are converted to a final grade that ranges from 1 (lowest) to 7. In addition to the internal assessment tasks, which need to be completed at schools, students can choose to write a research paper under the supervision of their biology teacher. This research paper assignment is called the extended essay (IBO, 2013d) .
The coordinated IGCSE science course is designed as a two-year course for grades 9 and 10. The crossreferenced syllabus of the IGCSE science course contains content from all individual science subjects, including biology. Students are assessed in three different tasks that contain multiple choice, short answer, and structured questions, in addition to an applied test of their experimental skills. External examiners mark student responses and the range of grades is GG (lowest) to A*A* (CIE, 2013).
The Dilemma for DP Preparation
The popularity of the DP among national and international schools exposed the need to evaluate student and teacher readiness for the program. Some researchers emphasized that students needed extra preparation in addition to what was typically required in grades 9 and 10 curricula (Culross & Tarver, 2011) . Bunnell (2011) argued that the schools need to maintain the continuum between junior high school curriculum and the DP. Researchers' claims about the necessity of a rigorous DP preparation are aligned with the practices reported from schools around the world. For example, several DP schools in the United States and Turkey introduced specially-tailored pre-DP courses in grade 9 and 10, or alternative revision courses, either online or to be held after-school hours. Such courses seem to be introduced as support systems for DP preparation or used as a placement criterion to select the most motivated and most able students.
While the DP schools are subject to the IBO's (2014) ongoing review process for quality assurance, teachers need to acquaint themselves with the requirements of their subject area through the IBOapproved professional development programs or by acquiring teaching qualifications from recognized institutions (Corlu & Ateskan, 2014 Contribution of this paper to the literature
• The dilemma regarding which international school curriculum is better to prepare students for the DP is a controversial issue, mostly due to the lack of adequate research. This study brings empirical evidence to support the IGCSE as a well-rounded program for the DP.
• The importance of practical work at junior high level for success in biology at the senior level is discussed.
• The results of this study support the importance of external examinations for increasing the performance of students, teachers and school administrators.
the practices implemented at schools to prepare students and teachers for the challenges of the DP. The MYP was recommended by the IBO as a solid preparation for the DP. Those in favor of the MYP praise the program for its flexibility and for offering a well-rounded curriculum (Seldon, 2007) . However, some others criticized the MYP for being obscure or for mandating a heavy curriculum (Milikan, 2000) . Several others claimed that the IGCSE could be considered as an ambitious contender of the MYP (Morrison, 2009; Stewart, 2010) . Aligned with these views, influential international schools, including the United World Colleges (2013) and Education First Academy (2014), reported positive testimonials in favor of the IGCSE as an effective preparation curriculum for the DP. These schools reported that the IGCSE helped students make more realistic subject choices in the DP. At the national level, an increasing number of British private schools were reported to be offering the IGCSE courses. For example, according to the Independent Schools Council in the UK, there were 40,000 IGCSE exam entries in 2008, a leap from 15,000 in 2007. One reason behind the popularity of the IGCSE among schools was reported by administrators and teachers to be due to its rigorous assessment (British Broadcasting Corporation, 2009), although some others claimed that the IGCSE was chosen by schools to boost student grades (Paton, 2013) . The dilemma regarding which international school curriculum is the best for DP preparation is a controversial issue, mostly due to lack of adequate research evidence.
The purpose of this study was to examine the impact of the IGCSE coordinated science course on the academic achievement of DP biology standard and higher level students. The study was designed to identify the quality of the assumed predictors (IGCSE science, extended essay choice in biology, DP biology course level, and gender) of the scores in DP biology. The primary research question addressed in this study was:
To what extent is the IGCSE coordinated science program successful in supporting the DP biology program in terms of student scores?
METHODOLOGY AND DATA ANALYSIS
A purposive sample of 135 high school students (94 female) was drawn from a private international school in a major metropolitan city in Turkey. The participants were selected according to the following criteria: (a)they were enrolled in either the standard or higher level DP biology course and (b)they should have completed the IGCSE coordinated science course in grades 9 and 10 at this school. The medium of instruction at the school was English. Over 15 nationalities were represented in the school's student population and 20 nationalities in the staff population. Some of the sampled students were of non-Turkish descent or double-citizens, although the majority of the students held Turkish passports. All students were of high socio-economic status and were economically privileged. The school was offering the IGCSE syllabi at 8th, 9th and 10th grade levels. At the end of the IGCSE, all students were automatically admitted to the DP with no selection criteria.
The dependent variable of the study was the DP biology external examination scores (DPbio; range 1-7), while the independent variables were; the IGCSE coordinated science external examination scores (IGscience; range 1-7), whether they chose to write an extended essay in biology or not (EEbio; 0=no, 1=yes), the DP biology course level (LEVbio; 0=standard level, 1=high level) and gender (0=female, 1=male). There was some missing data in the sample, which was imputed with a regression method (Arbuckle, 2007) . There was no outlier that deviated from the mean by more than three standard deviations. Data were inspected for residual normality and the variation inflation factor values were consulted for the multicollinearity threat. They were tolerable (Tabachnick & Fidell, 2007) .
Data was first analyzed descriptively by computing the means and standard deviations for each continuous variable. Correlations between continuous variables were given with Pearson's correlation coefficient r, where appropriate. A multiple regression analysis was used to answer the research question. A priori power analysis with medium effect size (f2 = 0.15) and power = .95 indicated a minimum sample size of 129. Results are displayed by using visual representations, including a path diagram.
RESULTS
Data was analyzed descriptively, including the mean and the standard deviation for continous variables: IGscience (Mean = 4.28; SD = 1.43) and DPbio (Mean = 4.77; SD = 1.23). When compared to the global mean score of group of subjects including biology (mean DPbio score of all students around the world was known to be 4.34; [IBO, 2012] ), participants in our sample scored higher than the global average: t(134) = 3.72; p < .01, Cohen's d = 0.38. While only a small number of participants chose to write their extended essays in biology, about one third of the students in our sample were enrolled in the DP higher level biology, compared to standard level biology course.
The correlation coefficients were computed to describe the bivariate relationships between the variables. Table 1 shows that students, who were more successful in the IGCSE coordinated science course, were more likely to write an extended essay in biology (rEEbio -IGscience = . 25, p<.01) A multiple regression analysis was conducted to evaluate the extend that the IGCSE coordinated science scores predicted the scores in DP biology. The other predictors in the model were: (a)whether student wrote their extended essays in biology or not (EEbio); (b)whether they were enrolled in the DP higher level biology course or the standard level course (LEVbio), and ( After an investigation into the structural coefficients (See Table 1 to estimate rs), unstandardized b coefficients, as well as the R2 change for a possible supressor variable, the most important statistically significant predictor of the DP biology scores emerged as the IGCSE coordinated science scores (b=0.63, p<.01). This finding indicated that if students could increase their IGCSE coordinated science scores by 1 point, their DP biology scores would increase by 0.63 points, when all other variables are kept constant. None of the other three predictors had statistically significant weights (p>.01).
The multiple regression model explained about half of the total variance in the DP biology scores (R2=0.50; R2adjusted=0.49, p<.01), indicating a large effect size when compared to our initial assumption, during the minimum sample size estimation procedure. A path diagram was drawn to visually represent the model. See Figure 1 . The numbers by the arrows towards DPbio variable indicated the standardized regression weights (β), whereas numbers by the arrows between predictors were the bivariate correlation coefficients. This finding indicated that if students could increase their IGCSE coordinated science scores by one standard deviations, their DP biology scores would increase by 0.73 standard deviations, when all other variables are kept constant.
DISCUSSION
The purpose of this study was to examine the impact of the IGCSE coordinated science course on student outcome scores in the DP biology by identifying the quality of the assumed predictor variables. About half of the variance in the DP biology scores was explained. Thus, the model fit data well.
The strong relationship between the student scores at the IGCSE coordinated science and DP biology scores is not easy to explain due to the complexity of the issue. The practical approach to science education is evident in the IGCSE coordinated science syllabus, which states that "candidates learn about the basic principles of each subject through a mix of theoretical and practical studies, while also developing an understanding of the scientific skills essential for further study" (CIE, 2013) . Similarly, the DP science stresses the importance of the practical approach through experimental work (IBO, 2011) . One possible explanation of this noteworthy relationship is that the IGCSE's emphasis on practical work in science education is positively affecting student scores in biology at the senior level (Bybee, 1997; Toplis & Allen, 2012) .
A second explanation can be due to both curricula's similar approach towards testing the program outcomes. In other words, the IGCSE external examination is likely to be perceived as a high-stakes test by the students. Building upon the claim that students need to "take public examinations before they tackle the demands of the IB Diploma examinations in grade 12" (Taylor & Nashman-Smith, 2004) , it may be speculated that students who perform well in the IGCSE examinations, may have less stress in dealing with the high stakes nature of the DP examinations. This is instrumental for their placement at a respected higher education institution.
A third explanation is due to the extra motivation and effort of school administrators and teachers to help students succeed at external examinations. It may be the case that administrators and teachers share the view that the IGCSE exam is high-stakes and that results can be used for accountability purposes (Hayden & Thompson, 1998; Taylor & Nashman-Smith, 2004) . Therefore, such a perception may result in organizing extra professional development hours for teachers to improve teaching quality or additional hours of science instruction to increase student performance (Bishop, 1995) .
The findings are mixed with regard to the effect of gender on predicting achievement in biology. The findings in the present study and previous research in the Turkish literature (Usak, Prokop, Ozden, Ozel, Bilen, & Erdogan, 2009 ) indicate that there is no difference by gender. However, other studies suggest that females generally outperform males in biology (Hong, Shim, Chang, 1998; Prokop, Prokop, & Tunnicliffe, 2007) . There is also evidence in this study that females and males do not differ in terms of their interest in conducting advanced research in biology (cf. Dhindsa & Chung, 2003) or efficacy levels towards succeeding a higher level of biology (cf. Cakiroglu, Cakiroglu, & Boone, 2005) . The disparities with regard to gender may be explained by the fact that the population of the current study was high performing students and the sample included students with diverse backgrounds, which makes it difficult to compare findings from average national populations.
CONCLUSION
We believe that the IGCSE coordinated science offers an effective curriculum to prepare students for the DP biology course. Based on our teaching experiences at the MYP, IGCSE, and DP, we appreciate the merits of all three programs and do not claim that the IGCSE offers better preparation for the DP than the MYP does. Neither does our research make any such claim. However, we do believe in the necessity of external examinations to increase student and teacher performance-but only if supported by a variety of other assessment schemes, including internal assessment of students by teachers, evaluation of teacher performance by students, and self-assessment for all parties (Darling-Hammond, 2013) .
The results of this research can be generalized to similar student populations studying at schools that admit all IGCSE graduates to the DP. It is, however, a common practice at DP national schools in Turkey that only the most motivated and able students are admitted to the program, and that presents itself as a limitation to the current study.
